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y the end of June 2002, over 4400 HIV infections newly diagnosed in the United Kingdom in 2001 had been reported to the Communicable Disease Surveillance Centre (CDSC) with 26 635 HIV infected individuals reported as being seen for care during that year in the United Kingdom. 1 Two decades of intensive HIV health promotion have seen gradual and sustained increases in HIV testing among GUM attendees in the United Kingdom. Statutory returns made by GUM clinics in England (form KC60) show that the number of episodes of HIV counselling and testing increased by 35% in the last year, 56% in the past 3 years, and by 90% in the past 6 years to 201 347 in 2001. 2 Nevertheless, substantial numbers of HIV infected individuals in the United Kingdom still do not know their HIV status 3 and therefore cannot receive appropriate care, notify their partners, or be guided in safer sexual behaviour in knowledge of their status. 4 In an effort to reduce the number of undiagnosed HIV infections in the population and to reduce HIV transmission, testing promotion has been prioritised by the Department of Health's National Strategy for Sexual Health and HIV for England. 5 Key strategies include the provision of clear information to the public about HIV with the aim of encouraging the demand for voluntary HIV testing while improving access to GUM services and increasing the offer of HIV testing. At the same time, there is a growing acknowledgement of the need to remove the exceptionalism and stigma associated with HIV testing by providing these services outside traditional GUM and antenatal settings. 6 Currently, there is little information on HIV testing trends in general practice in England 7 or in other settings where individuals at increased risk may be seen (for example, termination of pregnancy clinics).
This study aimed to explore trends in HIV testing in GUM clinics and the comparative trends in GP practices using data derived from an existing sentinel laboratory surveillance programme. 8 In this paper we focus on changes in HIV testing over time by exposure category and sex, and compare the numbers of HIV tests and HIV positivity across risk groups.
METHODS

Study description
The denominator study was set up in 1986 by the Public Health Laboratory Service (PHLS) to monitor trends and determinants of voluntary HIV testing in England through the sentinel surveillance of 18 laboratories. 8 Seven sentinel laboratories in England (three in London and four outside London) were selected to continue after 1998 on the basis of their ability to provide complete electronic records of their HIV tests to Communicable Disease Surveillance Centre (CDSC). They were not a randomly selected sample of laboratories and cannot be assumed to reflect all HIV testing in England. However, these sentinel laboratories accounted for 16% of all HIV tests reported from English GUM clinics in 2000 and areas outside London were well represented. All laboratories participated in a national external quality assurance scheme for HIV (NEQAS). There is no evidence to suggest that any differences in the sensitivity of HIV tests for different subtypes would have a significant effect on detected HIV positivity between exposure categories or over time. 9 Enhanced epidemiological data on exposure, reasons for testing, and HIV related symptoms at the time of test have been routinely collected at these centres on all HIV test request forms, which collected the same core dataset.
Variations between sites were accommodated by regrouping data into broader categories for this analysis.
Data extraction
First tests of individuals were identified on each laboratory database in the laboratory by matching on either GUM number or name and date of birth. All patient identifiers were then removed before extracts of all first tests were sent to CDSC for addition to a central database. Variables collected on each patient included date and final result of test, source of specimen, age, sex, reported risk factors, nature of contact involved in the HIV transmission risk, reasons for testing, and symptoms at the time of test. Specimens referred to participating laboratories from other laboratories for confirmatory testing were excluded.
Data preparation
For this analysis all first HIV tests performed between 1 January 1990 and 31 December 2000 in the seven sentinel sites were selected. HIV tests from hospital wards and other clinics were excluded leaving only those tests requested by GUM clinics and GPs. We excluded individuals recorded as known to be HIV positive (because this would not have been their first test), those with unknown or equivocal test results, and people aged less than 15 or of unknown age. We also excluded individuals whose HIV test was clearly prompted by some other reason than a perception of HIV risk: pregnant women, organ/tissue donors, and individuals with either antiretroviral treatment or special survey reported as the reason for their test. Exposure categories were assigned to the individuals tested according to their reported risk factors and the nature of contact through which HIV may have been transmitted. This allocation used a hierarchical algorithm (fig 1) : men who have sex with men (MSM); injecting drug users (IDU); recipients of blood/blood products or tissues (Blood); heterosexuals with high risk partners (HET HRP); heterosexuals who have lived in Africa (HET LA); heterosexuals with no other specified risk (HET OT). Those with no identified risk behaviour and those with other risk behaviours reported were grouped as such. For each centre, data were checked for evidence of inconsistent data entry. This identified HIV tests for which the source of test had been systematically misclassified over a period of time at one laboratory. Tests were reallocated to the GUM clinic.
Statistical analysis Stata 7.0 software was used for statistical analyses of the data. Differences in proportions were tested by Pearson's x 2 method and Fisher's exact test where appropriate. Point estimates and exact confidence intervals for odds ratios were calculated for comparison of the odds of testing positive by exposure, source, and sex. Trends were analysed using linear regression using ordinary least squares.
RESULTS
Overall description of sample A total of 206 782 first HIV specimens were tested at the seven sentinel sites over the 10 year period; 98% were eligible for inclusion in this study. Two laboratories, both in London and with more than 50 000 tests each, accounted for over 50% of the tests. Ninety per cent (182 746/202 892) of the eligible tests were requested from GUM clinics. The majority of tests (77%) were performed on samples from heterosexuals with no other specified risk and individuals with no identified risk (50% and 28% respectively at GUM clinics and 17% and 56% respectively at GPs). MSM accounted for 11.2% (22 685/202 892) of individuals tested for HIV, with the proportion ranging from 3.8% (522/13 817) to 19.5% (11 111/ 56 916) across sites.
HIV testing by source of specimen More first HIV tests from GUM clinics than from GPs were reported in each exposure category, both within and outside London (table 1) . Overall, in GUM clinics 12% of HIV tests were for MSM and only 3% for IDUs. In contrast, 3% of tests requested by GPs were for MSM and 13% for IDUs. Overall, a higher proportion of individuals tested at GUM clinics (55%) were heterosexuals than those tested at GPs (22%) (p,0.01). In contrast, individuals with no identified risk accounted for 28% of the individuals tested at GUM clinics and 56% of those tested at GP (p,0.01).
Significant sex differences in HIV testing were observed between exposure categories. Females accounted for over 70% (4082 of 5164 overall) of heterosexuals with high risk partners in both GUM clinics and at GP practices, both within and outside London (table 2), but 30% or less of tested IDUs at all sources (data not shown). Among heterosexuals who have lived in Africa, men accounted for 61% (609 of 1003) of tests at GUM clinics and 69% (176 of 254) of tests at GPs outside London (with a more even balance in London).
The overall modal age group for each exposure category was 25-29 years of age except for the female heterosexuals with high risk partners who were generally younger (table 2 ). MSM and IDUs tested outside London were younger than those tested in London. Male heterosexuals with no other specified risk were younger than females except at GUM clinics within London. At GUM clinics, HIV tests increased from all exposure groups except heterosexuals with high risk partners, the recipients of blood/blood products or tissues and those with other risk behaviours. Heterosexuals with no other specified risk and people with no identified risk accounted for most of the overall increase (fig 2A) . Consequently, the proportion of HIV tests among MSM declined from 23% in 1990 to 10% in 2000 (p = 0.01), from 4% to 2% (p = 0.02) among IDUs, and from 5% to 1% (p = 0.00) among heterosexuals with high risk partners. At GPs, the proportion of tests requested by IDUs increased over time (4% (84/1930) in 1990 to 21% (524/2466) in 2000, p,0.01), which contributed to the gradual declines in the proportion of tests requested from MSM (p,0.01), heterosexuals with high risk partners (p,0.01), heterosexuals who have lived in Africa (p = 0.02), and heterosexuals with no other specified risk (p,0.01).
Trends in HIV testing
HIV prevalence
Marked geographic heterogeneity in HIV positivity was observed in those being tested for the first time. Sites in London had generally higher positivity than those outside (2.6% compared to 0.7%, p,0.01). At GUM clinics, HIV prevalence was generally significantly higher in all exposure categories in London compared to outside London (table 2) . This was also the case at GPs except where the numbers tested or the numbers tested positive were small.
Overall, HIV positivity was high in heterosexuals who have lived in Africa (11.4%, 572 of 5021), in MSM (6.8%, 1550 of 22 685) and in recipients of blood/blood products or tissues (4.3%, 34 of 794). HIV positivity was 0.4% (23 of 5164) in heterosexuals with high risk partners and 0.3% (317 of 94 622) in heterosexuals with no other specified risk. HIV positivity in female heterosexuals who have lived in Africa was higher overall than that in males in the same exposure category (14.6% v 8.7%; odds ratio (OR) 1.80 (95% CI 1.50 to 2.16)) (table 2). This contrasts with a higher prevalence in male heterosexuals with high risk partners than in females (0.9% v 0.3%, OR 2.92 (1.14 to 7.23)).
Within London, HIV positivity was higher among MSM tested at GPs than in those tested at GUM clinics (15.6% v 8.5%, OR 1.98 (1.20 to 3.16) ). A similar difference was weakly significant for male heterosexuals with no other specified risk (1.6% v 0.6%, OR 2.87 (0.91 to 6.97)). In contrast, prevalence was lower among IDUs tested at GPs than at GUM clinics (1.4% v 4.4%, OR 0.30 (0.15 to 0.54)). HIV positivity was also lower at GPs than at GUM clincs outside London among IDUs and among male heterosexuals who have lived in Africa (0.5% v 1.3%, OR 0.38 (0.15 to 0.85) and 1.7% v 6.2%, OR 0.26 (0.05 to 0.84) respectively).
Trends in HIV prevalence at GUM clinics Linear regression analysis in MSM showed significant decreases in HIV prevalence over time overall (p,0.01) ( fig 2B) and both within London (p,0.01) and outside London (p = 0.02). A significant decline was also seen for IDUs tested in London (p = 0.02) but there was no evidence of a decline outside London (p = 0.22). No other strongly significant trends were observed. However, HIV prevalence among heterosexuals with no other specified risk decreased from 0.43% in 1990 to 0.16% in 1996 and then increased to 0.57% in 2000. Similar trends were seen in both heterosexual males and females, both within and outside London. The numbers of individuals first tested at GPs in each year were not large enough for analysis of trends within exposure groups.
DISCUSSION
Between 1990 and 2000 the number of voluntary HIV tests undertaken at these seven sentinel sites more than tripled. GUM clinics accounted for the majority of this increase with a near quadrupling of tests while little overall change was seen in the number of HIV tests undertaken at GPs. The increased HIV testing at GUM clinics was observed among all exposure groups except heterosexuals with high risk partners and occurred over a period when new attendances at these sites doubled. 10 Our data confirm that much of the increase was due to testing among low risk heterosexuals. This may have been a direct response to sexual health promotion messages throughout the 1990s although other factors such as changing clinic policies regarding the offer of routine HIV testing may also have contributed.
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Trends in HIV positivity among first time testers varied considerably by exposure category. The HIV positivity among heterosexuals who have lived in Africa (11.4%) and among MSM (6.8%) in our study were similar to those found among testers attending a same day testing service at a large inner London hospital in 2000-1 12 (11.2% and 6.2% respectively), although the positivity found there among low risk heterosexuals (1.8% in males and 1.4% in females) were much higher than in our study. Our study suggests that equivalent numbers of heterosexual men and women who have lived in Africa were tested for HIV in England during the past decade, consistent with other community based studies in England. 13 Despite this, our study documents a significantly lower HIV positivity among males who have lived in Africa compared with females and may help to explain why men account for less than 40% of black Africans reported to the national surveillance scheme of newly diagnosed HIV patients since 1995. 1 The data provide evidence of a continual decline in HIV prevalence among MSM and IDU first testers at GUM clinics between 1990 and 2000. This could not be accounted for by changes in the age distribution of first testers and trends in HIV prevalence were similar in all age groups. Decreasing trends in HIV prevalence in the United Kingdom have been reported among male homosexual and bisexual GUM clinic attenders tested for syphilis between 1993 and 2000 that were not previously diagnosed with HIV in the unlinked anonymous seroprevalence surveys. 4 Similar trends among GUM clinic attenders have been found in Amsterdam (first testers) 14 and America (all testers), 15 where declines in HIV prevalence among MSM and IDU contrast with stable prevalence among heterosexuals and those with no identified risk.
Our study has limitations. In this study we focused on positivity as a proxy for prevalence, and therefore cannot infer incidence or changes in incidence. It has previously been suggested that a decrease in prevalence can mask stable or increasing incidence, 16 evident from studies in the Netherlands, 17 the United States, 15 and England. 18 There was marked heterogeneity among the seven participating laboratories in terms of case mix and prevalence. This will be masked by their aggregation into London and outside London regions. The heterogeneity is most evident in the analysis of trends in the numbers HIV testing at GPs.
There is limited information from this study about variations in HIV prevalence according to behavioural risk. In particular, identification of repeat testers as a proxy for high risk behaviour would have provided further classification of exposure categories but was not available in this study of first HIV tests.
Matching HIV tests using identical clinic number or identical name and date of birth to identify the first test of individuals cannot completely identify all repeat tests on all individuals. This may have allowed HIV tests that were not the first test of the individual to have been included in the analysis. Also, the hierarchical classification of HIV exposure categories is intended to assign patients the ''exposure of greatest risk'' if multiple risk behaviours have been reported. This will tend to oversimplify patients' exposures but similar assumptions have been made in other HIV surveillance systems. 19 Finally, the classification of exposure categories was incomplete, as patient HIV exposure information was not fully available from GUM clinics or GPs. Failure to complete forms could have led to misclassification bias, as exposures may be less likely to be reported in the absence of high risk behaviours. This may have led to overestimation of prevalence in each exposure category and underestimation of the number of heterosexuals tested. There was a low prevalence among those with no identified risk (0.9% males, 0.4% females), which suggests the majority were heterosexuals with no other specified risk.
The results of our paper will nevertheless be of interest to those involved in sexual health policy. The English National Strategy for Sexual Health and HIV has prioritised the uptake of HIV testing as a core HIV prevention intervention with two main aims. 5 The first is to reduce the number of HIV infected individuals who remain undiagnosed after attending a GUM clinic. The second is to encourage HIV testing of people at a wider range of sites including primary care and general medical settings. 5 Ongoing surveillance of HIV testing as outlined in this paper will provide a key mechanism for monitoring progress on these goals. Alongside increased offers of HIV testing, this analysis supports the need for targeting groups at high risk of HIV infection with HIV testing interventions, including MSM, IDU, and adults who have had heterosexual contact in Africa. Such focused promotion of HIV testing will be more cost effective than testing of individuals at lower risk, as fewer HIV tests are needed to diagnose one HIV infection. However, it is estimated that nearly twice as many HIV infected heterosexuals were living with undiagnosed HIV as homosexual or bisexual men at the end of 2001 1 and it is known that a large proportion of heterosexuals were not diagnosed until late in the course of infection between 1990 and 2000 in England. 20 The strategy for sexual health addresses these issues through targeted campaigns to encourage the uptake of HIV testing in high risk groups and policies to increase the offer of HIV tests at healthcare sites, which should also capture heterosexual individuals with high risk behaviours. However, it should be acknowledged that GUM clinics will need to be supported as promotion of HIV testing further adds to their workload.
